The oxidation of cytochrome c oxidase by hydrogen peroxide.
The reaction of H2O2 with mixed-valence and fully reduced cytochrome c oxidase was investigated by photolysis of fully reduced and mixed-valence carboxy-cytochrome c oxidase in the presence of H2O2 under anaerobic conditions. The results showed that H2O2 reacted rapidly (k = (2.5-3.1) X 10(4) M-1 X s-1) with both enzyme species. With the mixed-valence enzyme, the fully oxidised enzyme was reformed. On the time-scale of our experiments, no spectroscopically detectable intermediate was observed. This demonstrates that mixed-valence cytochrome c oxidase is able to use H2O2 as a two-electron acceptor, suggesting that cytochrome c oxidase may under suitable conditions act as a peroxidase. Upon reaction of H2O2 with the fully reduced enzyme, cytochrome a was oxidised before cytochrome a3. From this observation it was possible to estimate that the rate of electron transfer from cytochrome a to a3 is about 0.5-5 s-1.